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This invention provides estrogen receptor modulators I (wherein: Rl, R2, 
R3, R4 = H, OH, alkyl, alkoxy, or halo; R5, R6, R7, R8, R9, RIO = H, 
alkyl, alkenyl, alkynyl, halo, alkoxy, cyano^ CHO, Ph, 5- or 6-inembered 
heterocycle with 1-4 N/O/S atoms (s); alkyls or alkenyls of R5-R10 may bear 
OH, cyano, halo trifluoroalkyl, trifluoroalkoxy, N02, or Ph; Ph of R5-R10 
may be mono-, di-, or trisubstituted with alkyl, alkenyl, halo, OH, 
alkoxy, cyano, N02, (di) (alkyl) amino, thio, alkylthio, alkylsulfinyl, 
alkylsulfonyl, alkoxycarbonyl, alkylcarbonyl, or benzoyl; with the proviso 
•that at least one of Rl, R2, R3, R4, R7, R8, R9, or RIO = OH; or a 
pharmaceutically acceptable salt]. The compds . bind to both subtypes of 
estrogen receptors (ER. alpha, and ER.beta.), although in general they are 
selective for ER.beta.. Approx. 45 invention compds. were prepd, and/or 
claimed individually. For instance, cyanation of 7-methoxy-l-tetralone 
with TMS-CN and dehydrogenation with Pd/C in p-cymene gave 
7-methoxy~l-naphthonitrile. This compd. underwent 0-demethylation with 
pyridine-HCl, and bromination in the 3-position by treatment with Br2 and 
then SnC12. Arylation of the obtained 3-bromo-7-hydroxy-l-naphthonitrile 
using 3-fluoro-4-methoxyphenylboronic acid and Pd(PPh3)4 gave invention 
compd. II. In a test for binding to human recombinant estrogen receptors 
in vitro, II bound to ER. alpha, and ER.beta. with IC50 values of 0,208 nM 
and 0.0028 nM, resp. Compds. I also showed ER.beta. activity by 
upregulation of metallothionein II mRNA levels in Saos-2 cells. In rat 
and mouse uterotrophic tests, II gave approx. 10% increase in mean uterine 
wt., vs. over 400% increase for either 17. alpha. -ethinyl-17 .beta. - 
estradiol or 17. beta. -estradiol. 

550997-55-2P, 3- {3-Fluoro-4-hydroxyphenyl) -7~hydroxy-l- 
naphthonitrile 550997-57-4P, 3- (3, 5-Dif luoro-4-hydroxyphenyl) -7- 
hydroxy-l-naphthonitrile 550997-67-6P, 8-Chloro-3- (3-fluoro-4- 
hydroxyphenyl) -7-hydroxy-l-naphthonitrile 

RL: PAC (Pharmacological activity); SPN (Synthetic preparation) ; THU 
(Therapeutic use); BIOL (Biological study); PREP (Preparation); USES 
(Uses) 

(drug candidate; prepn. of substituted phenylnaphthalenes as estrogenic 
agents) 
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1-Naphthalenecarbonitrile, 3- (3-fluoro-4-hydroxyphenyl) -7-hydroxv- (9CI) 
(CA INDEX NAME) jr j \ / 
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1-Naphthalenecarbonitrile, 3- (3, 5-dif luoro-4-hydroxyphenyl) -7-hydroxv- 
(9CI) (CA INDEX NAME) y ; yaroxy 
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CN 1-Naphthalenecarbonitrile, 8-chloro-3- (3-f luoro-4-hydroxyphenyl) -7-hydroxv- 
(9CI) (CA INDEX NAME) 
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AB This invention provides estrogen receptor modulators I [wherein: Rl, R2, 
R3, R4 = H, OH, alkyl, alkoxy, or halo; R5, R6, R7, R8, R9, RIO = H, 
alkyl, alkenyl, alkynyl, halo, alkoxy, cyano, CHO, Ph, 5- or 6-membered 
heterocycle with 1-4 N/O/S atoms (s); alkyls or alkenyls of R5-R10 may bear 
OH, cyano, halo trif luoroalkyi, trif luoroalkoxy, N02, or Ph; Ph of R5-R10 
may be mono-, di-, or trisubstituted with alkyl, alkenyl, halo, OH, 
alkoxy, cyano, N02, (di) (alkyl) amino, thio, alkylthio, alkylsulf inyl, 
alkylsulfonyl, alkoxycarbonyl, alkylcarbonyl, or benzoyl; with the proviso 
that at least one of Rl, R2, R3, R4, R7, R8, R9, or RIO = OH; or a 
pharmaceutically acceptable salt}. The compds. bind to both subtypes of 
estrogen receptors {ER. alpha, and ER.beta.), although in general they are 
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selective for ER.beta. ♦ Approx. 45 invention coiq>ds . were prepd. and/or 
claimed individually. For instance, cyanation of 7-methoxy-l-tetralone 
with TMS~CN and dehydrogenation with Pd/C in p-cymene gave 
7-methoxy-l-naphthonitrile. This compd. underwent O-demethylation with 
pyridine-HCl, and bromination in the 3-position by treatment with Br2 and 
then SnC12. Arylation of the obtained 3-bromo-7-hydroxy-l-naphthonitrile 
using 3-f luoro-4-methoxyphenylboronic acid and Pd(PPh3)4 gave invention 
compd. II. In a test for binding to human recombinant estrogen receptors 
in vitro, II bound to ER. alpha, and ER.beta. with IC50 values of 0.208 nM 
and 0.0028 nM, resp. Compds. I also showed ER.beta. activity by 
upregulation of metallothionein II mRNA levels in Saos-2 cells. In rat 
and mouse uterotrophic tests, II gave approx. 10% increase in mean uterine 
wt., vs. over 400% increase for either 17 . alpha. -ethinyl- 17. beta. - 
estradiol or 17 .beta . -estradiol . 
IT 550997-53-OP, 8~Fluoro-6- (3-f luoro-4-hydroxyphenyl) -2-naphthol 
550d97-54-lP, l-Chloro-8-fluoro-6- (3-fluoro-4-hydroxyphenyl)-2- 
naphthol 550997-5S-2P, 3- (3-Fluoro-4-hydroxyphenyl) -7-hydroxy-l- 
naphthonitrile 550997-57-4P, 3- (3, 5-Dif luoro-4-hydroxyphenyl) -7- 
hydroxy-l-naphthonitrile 550997-59-6P, l-Chloro-6- (3-f luoro-4- 
hydroxyphenyl) -2-naphthol 550997-60-9P, l-Chloro-6- (2-fluoro-4- 
hydroxyphenyl) -2-naphthol 550997-61-OP, l-Chloro-6- (2, 5-dif luoro- 
4-hydroxyphenyl) -2-naphthol 550997-62-lP, l-Chloro-6- (2, 6- 
di f luoro-4-hydroxyphenyl ) -2-naphthol 550997-65-4P, 
l-Chloro-6- (3, 5-dif luoro-4-hydroxyphenyl) -2-naphthol 550997-67-6P 
, 8-Chloro-3- (3-fluoro-4-hydroxyphenyl) -7-hydroxy-l-naphthonitrile 
RL: PAC (Pharmacological activity); SPN (Synthetic preparation) ; THU 
(Therapeutic use); BIOL (Biological study); PREP (Preparation); USES 
(Uses) 

(drug candidate; prepn. of substituted phenylnaphthalenes as estrogenic 
agents) 
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CN 2-Naphthalenol, l-chloro-6- (2-fluoro-4-hydroxyphenyl) - (9CI) (CA INDEX 
NAME) 
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CN l-Naphthalenecarbonitrile, 8-chloro-3- {3-fluoro-4-hydroxyphenyl) -7-hydroxy- 
(9CI) {CA INDEX NAME) 
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Compds. in which either a compd. having reduced oral activity or a group 
having a framework thereof is chem. bonded to a group represented by the 
general formula (CH2)inCH (C02R1) (CH2)nR2 (wherein Rl represents hydrogen, 
metal formingf a salt; R2 represents linear or branched Cl-7 halogenoalkyl; 
m is an integer of 2 to 14; and n is an integer of 2 to 7), optical 
isomers of the compds.; or hydrates or Pharmacol, acceptable salts of 
these compds. are prepd. When imparted to a framework of, e.g., estradiol 
Q or Ql, 2-(p-hydroxyphenyl)-6-naphthol Q2, or 2- {4-hydroxyphenyl) -2- (4- 
hydroxybenzoyl) -6-hydroxybenzo [b] thiophene Q3, etc., a compd. having 
anti-estrogen activity, those compds. represented by formula 
A-{CH2)mCH(C02Rl) (CH2)nR2 (A = Q, Ql, Q2, Q3, etc.), a compd. having 
anti-estrogen activity, those can have significantly improved oral 
activity. The compds. are hence useful as antitumor agents, in particular 
for the treatment of breast cancer. Thus, cross-metathesis of 
3-methoxy-7 . alpha . - (2-propenyl) estra-1, 3, 5 { 10) -trien-17 .beta • -ol with 



(4R, 5S) -3, 4-dimethyl-l- [ (23) -2- (4, 4 , 5, 5, 6, 6, 7, 7, 7-nonaf luoroheptyl) -8- 
nonenoyl] -5-phenyliraidazolidin-2-one in the presence of Grubbs ' catalyst 
followed by hydrogenation oxidative hydrolysis, and demethylation gave 
(2S) -10- (3 , 17 .beta . -dihydroxyestra-1, 3, 5 (10) -trien-7 . alpha . -yl) -2- 
(4,4,5,5, 6, 6,7, 7,7-nonafluoroheptyl)decanoic acid (I). I at 10 mg/kg p,o. 
per day for 3 days inhibited by 100% the 17. beta. -estradiol 
benzoate-stimulated increase in the uterus wt. in mice. 

IT 342B99-08-5P 342899-10-9P 342899-11-OP 

RL: BAG (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified); SPN (Synthetic preparation) ; THU (Therapeutic use); 
BIOL (Biological study); PREP (Preparation); USES (Uses) 

(prepn. of anti-estrogen con5>ds, having hydroxycarbonyl-haloalkyl side 
chain as antitumor agents for treatment of breast cancer with improved 
oral activity) 

RN 342899-08-5 CAPLUS 

CN 1-Naphthalenedodecanoic acid, 2- (2-fluoro-4-hydroxyphenyl) -6-hydroxy- 
.alpha.-(4,4,5,5,5-pentafluoropentyl)- (9CI) (CA INDEX NAME) 



RN 342899-10-9 CAPLUS 

CN 1-Naphthalenedodecanoic acid, 2- (3-fluoro-4-hydroxyphenyl) -e-hydroxy- 
.alpha.- (4, 4,5,5, 5-pentafluoropentyl).- (901) (CA INDEX NAME) 
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(CH2)10-CH- (CH2)3~CF2-CF3 




OH 
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( CH2 ) 1 0 ~ CH- { CH2 ) 3- CF2- CF3 
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RN 342899-11-0 CAPLUS 

CN 1-Naphthalenedodecanoic acid, 2- (3, 5-difluoro-4-hydroxyphenyl) -6-hydroxy- 
.alpha.-(4,4,5,5,5-pentafluoropentyl)- (9CI) (CA INDEX NAME) 



C02H 

(9"2)10-*CH- (CH2)3"-CF2-CF3 
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4-{R4ZlZ2)C6H40ZR [I; R = (un) substituted Ph; R4 = OH, 
etc.; Z = 6- (un) substituted 1, 2-naphthylene; Zl = bond or CO; Z2 = 
alkylene, CH:CH, CH2CH:CH, CH2CH2CH:CH] were prepd. for treatment of, " 
e.g., bone resorption. Thus, H02CCH2C6H4 (OMe) -4 was alkylated by 
3-(MeO)C6H4CH2CH2Br and the cyclized product dehydrogenated to give 
R10ZC6H4(OMe)-4 (Z = 6-methoxy-l, 2-naphthylene) (II; Rl = H) which was 
etherified by 4-FC6H4CHO and the product condensed with (EtO) 2P (0) CH2C02Et 
to give II [Rl = 4- (Et02CCH:CH) C6H4] . Data for biol. activity of I were 
given. 
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AB Compds. I [Rl = OH, Cl-4 alkoxy, etc.; R2, R3 = H, CI, C2-7 
alkoxycarbonyl, etc.; R4 = OH, 1-piperidinyl, 1-pyrrolidinyl, 
dimethyl amino, Cl-6 alkoxy, C4-6 cycloalkoxy, aryloxy, etc.; X= CH:CH, 
CH2CH:CH, (CH)2CH:CH; Y being absent, CO, with the proviso that when Y is 
absent, R4 may not be OH, Cl-6 alkoxy, C4-6 cycloalkoxy or aryloxy] or a 
pharmaceutically acceptable salt thereof, are prepd. The compds . are 
selective estrogen receptor modulators (SERM) and are useful in the 
treatment of pathol . conditions assocd. with estrogen deprivation or the 
abnormal response to endogenous estrogen. Thus, reacting 
1- (4-formylphenoxy) -2- (4-methoxyphenyl) -6-methoxynaphthalene with 
triethylphosphonoacetate gave 3- [4- (2- (4-methoxyphenyl) - 6-methoxynaph th-1- 
yloxy) phenyl] propenoic acid Et ester. 
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